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Tue PURPOSES of human life are not fulfilled simply 
through the provision of appropriate quantities of foodstuffs 
to supply energy. The human experience achieves meaning 
only when the individual enjoys an opportunity to develop 
the full potential of his personality. Though life cannot be 
equated solely with food, it is, nevertheless, a hard fact that 
the former depends squarely on the latter, and that over half 
the world’s population must occupy their full time and 
energy in growing the food they live on. This alone empha- 
sizes dramatically that food production is basic not only 
to human existence but to the quality of human experi- 
ence. [he precarious balance between populations and their 
food supply represents a critical relationship which may 
well determine the course of history. 

The subject of population is a fitting one for presentation 
before the American Philosophical Society. In 1751 the 
Society’s founder prepared a manuscript setting forth his 
“Observations Concerning the Increase of Mankind, and the 
Peopling of Countries,’ and proceeded to share it with his 
fellow members. We know that Benjamin Franklin’s ideas 
definitely influenced the thinking of Thomas Malthus, Adam 
Smith, and the English founder of the modern birth-control 
movement, Francis Place.2 These men took a far more 
gloomy view of the world’s population growth than did 
Franklin. Sanguine about America’s rapidly growing popu- 
lation, Franklin surveyed his country’s demographic future 
with confidence and equanimity because of a plentiful sup- 
ply of land to support her large families. 
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In Franklin’s day, the revolutions in industry, science, 
technology, medicine, and public health were hardly in 
their infancy in the Western world. Close on the heels of 
each revolution came major increases in the numbers of 
human beings.’ These increases did not exert detrimental 
effects in the Western nations because the rise in numbers 
took place over a period of several decades and expand- 
ing economies were able to absorb a major portion of their 
populations. Moreover, population pressures in Europe were 
in part relieved by emigration to the less crowded regions 
of the globe. Today, standards of living in the advanced 
nations of the West have reached unprecedented heights. 

When Franklin wrote his paper, 214 years ago, the popu- 
lation of the world stood at an estimated 700 million.* Today 
it is nearly 3.4 billion. Each week sees a met increase of over 
1.3 million. To put it more forcefully still, this growth 
amounts to about 192,000 each day, or nearly two and one- 
quarter persons per second. If this growth rate of over two 
per cent continues to be compounded annually, the world’s 
population will be more than doubled by the turn of the 
century.° 

The job of simply providing bare subsistence for all these 
people is in itself one of frightening magnitude. The total 
implications of enormous populations, and the stupendous 
task of assuring meaningful experience and opportunity for 
all, might well cause men of good will to confess themselves 
helpless. Nevertheless, the task must be essayed with all the 
reason, understanding, and intelligence mankind has at its 
disposal. 


The people of Western nations do not yet suffer the pangs 
of hunger or the extreme pressures of overpopulation. But 
in many of the non-Western nations, a dismaying degrada- 
tion of the human experience worsens each day. The condi- 
tions in these nations might well be prophetic. The old 
feeling of fortunate people that the painful problems of 
faraway lands are too remote to be meaningful to them, is 
today unrealistic and unenlightened. As never before in 
history, the concerns of any nation become to some degree 
the concern of all nations. 

The less developed areas of the world have several com- 
mon denominators. Theirs are fundamentally agrarian econ- 
omies, with rural classes largely isolated from the urban 
centers. Vast numbers of the rural dwellers live at extremely 
low standards. Most of these areas possess severely limited 
renewable and nonrenewable resources. All too many of 
their governments are politically unstable. An added deter- 
rent to progress is that large segments of the population are 
illiterate or have had totally inadequate educational and 
training opportunities. Moreover, it is just these countries 
which are experiencing extraordinary increases in rates of 
population growth. 

The nations which were formerly colonies, in the past 
had served principally to furnish food and raw materials to 
industrial nations.® They were long regarded not so much 
as societies in stages of evolution as sources of supplies for 
the expanding needs of the metropolitan powers who, in 
return, provided protection and certain other political and 
social services. Perhaps the first and key change in this situ- 


ation was the extension into the less developed areas of 
advances in the fields of medicine and public health. These 
advances had doubled life expectancy in the West and soon 
began to increase the life span of people everywhere. 
Throughout the developing world, the expectation of life 
at birth is rising from the traditional level of 30 or 35 years 
prevalent only two decades ago, toward the more than 70 
years characteristic of the most advanced Western nations. 

Medical benefits have had the secondary effect of bring- 
ing about huge annual additions to the populations of the 
developing areas, along with large-scale social and economic 
disruption. From today’s point of vantage, it may well be 
regretted that early advances in public health were not 
coupled with the foresight to imitiate measures to help 
stabilize the populations that benefitted from them. 

The adverse effects of rapid population increase have 
fallen most heavily on the nations least able to handle stag- 
gering numbers of new individuals. In many of the poorer 
nations the net rate of increase is more than 3 per cent per 
year. Even a rich nation would have a difficult task in 
accommodating that many new people annually. In 1900 
the populations of the less developed regions made up about 
67 per cent of the world total; in 1960 they comprised about 
70 per cent; and in 2000, the population of these same 
regions will be almost 80 per cent of the world total. A 10 
per cent increase over a forty-year period may not seem 
very ominous on paper, but numerically it represents the 
addition of almost 3 billion people to the less developed 
regions, but of only 436 million in the developed countries.’ 
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A most frustrating phenomenon associated with uncon- 
trolled and massive population growth is the soak-up effect. 
This is the discouraging situation in which herculean efforts 
to bring about economic development and improved stand- 
ards of living are nullified by growing numbers. In its micro 
form, this effect can be illustrated by the subsistence farmer 
whose every improvement in efficiency of production is 
offset by increases in the size of his family. On a national 
scale this situation can doom a government’s most careful 
planning for economic development. 

Not only sheer numbers, but also the distribution of age 
groups puts a severe strain on poorer lands. In many of the 
underdeveloped countries, 40 to 45 per cent of the popula- 
tion is under the age of 15. The national economies of these 
countries must depend on the labor of only 50 to 55 per cent 
of their population, since another 3 to 4 per cent are too 
old to be productive. In most of the highly industrialized 
countries, the proportion of children under 15 is only 25 to 
30 per cent and the economy may draw upon the productive 
capacity of 55 to 6o per cent of the population.® 

Food production is similarly out of balance. The less 
developed areas, with 70 per cent of the world’s people, 
produce only 47 per cent of the world’s food grains, using 
-43 acres of land per capita to do so. The advanced nations, 
only fractionally as large in total land surface and with only 
30 per cent of the world’s people, grow 53 per cent of the 
world’s grain, devoting .85 acres of land per capita to its 
production.° 

Despite all the progress in science and technology of the 
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past 150 years, there are today many more people who live 
in hunger, misery, and deprivation than at the turn of the 
century. There is a tendency to emphasize the growing 
numbers of people who are enjoying more adequate stand- 
ards of living each year, but the tragic fact is that the 
world’s disadvantaged people are increasing in much greater 
numbers than those with rising living standards.’® This year, 
half the world’s population is hungry — either undernour- 
ished or malnourished. The Food and Agriculture Organi- 
zation of the United Nations has estimated that there must 
be a global annual increase in food production of about 
2.25 per cent above the rate of population growth to provide 
a decent level of nutrition for all the world’s people. ‘Thus 
a 4 to 5 per cent annual increase in the rate of food produc- 
tion will be required to provide an adequate diet not only 
for the estimated 1.5 to 2 billion who are now hungry, but 
also for the hundreds of millions of new human beings who 
will be born within the next few years.” 

Clearly, measures must be taken now if the world is to 
retain any sort of balance between nutrition and numbers. 
Acceptable ways must be found to decrease population 
growth rates and, simultaneously, to increase world food 
supplies. These are the two fundamental and interrelated 
elements of the modern dilemma. 


POPULATION STABILIZATION 


To acHIEVE a stable and controlled population growth rate 
must be a goal of modern society. In the past, sporadic 
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increases in mortality rates and a short life span interacted 
to control population growth. Modern civilization fights 
valiantly and continuously against famine and plagues, and 
in other ways seeks to prolong life and increase the dignity 
of the human condition. Voluntary reduction of births is the 
only road open to population stabilization. Its effectiveness 
depends on three essential factors: the level and intensity 
of motivation (the social factor); the utility and availability 
of procedures (the biomedical factor);? and the means of 
reaching promptly the myriad individuals who might wish 
to take advantage of available procedures (the organiza- 
tional factor). Since World War II, the greatest advance 
has been in improving the biomedical factor. Given motiva- 
tion, a family in a developed nation is now, more than ever 
before in history, likely to have access to some effective 
biomedical procedure. 

The social factor still continues to impede rapid progress 
toward population stabilization. Cultural attitudes, religious 
beliefs and restrictions, economic limitations, family organi- 
zation, and sexual practices are all resistant to change and 
loom large as obstacles to the control of population growth. 
This is the case even in the highly developed countries, 
where large segments of the public already seem to be well 
ahead of their leaders in the matter of family planning. 

In all parts of the world in which population stabiliza- 
tion is of vital importance and especially in the heavily over- 
populated areas, the missing element is organization and the 
development of patterns of operation to make generally 
available the concepts, information, and materials essential 


to family planning. It is increasingly clear that many under- 
privileged and disadvantaged families, even though they 
may not be educated, welcome simple, inexpensive methods 
to effect family planning and to reduce the burden of fami- 
lies of excessive size. Leaders in the field believe that greatly 
stepped-up efforts to reach the millions of families who 
could profit through family planning would show prompt 
and ultimately spectacular benefits. 

There are several encouraging indications that the world 
is slowly becoming aware of the dangers inherent in uncon- 
trolled population growth. Long suppressed by various 
forces strongly opposed to any suggestion of family plan- 
ning, the whole problem has now become the subject of a 
continuing dialogue, discussed openly in various forums 
throughout the world. Recently the Senate of the United 
States held a series of public hearings on the Gruening bill, 
which provides for two new assistant secretaries for popu- 
lation problems in the Department of State and the Depart- 
ment of Health, Education, and Welfare. These two public 
servants would concern themselves largely with the collec- 
tion and dissemination of information on the activities of 
federal and state governments, and of foreign governments, 
in the birth-control field, and with stimulating the develop- 
ment and flow of new information. 

Another promising development in this country is the 
recent Supreme Court decision which declared unconstitu- 
tional a Connecticut law of 1879 forbidding the use or sale 
of contraceptives. This decision guarantees freedom under 
the law to those people who wish to limit the size of their 
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families, but it does not abridge the freedom of others. The 
responsibility for family size has now been placed squarely 
where it fundamentally belongs in a democratic society — 
not on the state, but on each individual couple in its private 
capacity. 

Among the states, since January, 1965, 11 legislatures 
have taken action to provide family planning services or to 
repeal archaic and obsolete birth-control laws. Since these 
11 states include some of the nation’s most populous areas, 
virtually half the population of the United States — around 
100 million people — may now, under certain legal pro- 
visions, seek and utilize birth-control information and 
devices. The most recent example of legislative action is in 
New York, where the legislature has just removed from the 
statute books an 1881 law which, though in fact largely 
ignored, banned the dissemination of birth-control devices 
and information. 

In some Asian countries, national governments have 
begun to sponsor active programs designed to reduce popu- 
lation growth rates. The Government of India incorporated 
into its Fourth Five-Year Plan (1966-1971)** a sterilization 
and intrauterine device program which has yielded signifi- 
cant data. It is expected that at least a million of these 
devices will be used during the next twelve months, with 
the ultimate hope that considerable progress may be made 
toward reducing India’s annual population increase of 10 
million. South Korea and Pakistan have also initiated pro- 
grams directly aimed at family planning and population 
stabilization, using the intrauterine device as a primary 
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means. Japan, by means of a highly effective program of 
legalized abortion, succeeded in cutting its birth rate in 
half between 1947 and 1955, and recently other less drastic 
methods have found acceptance there. 

In Latin America, where the population is increasing 
faster than in any other region of the world, there is grow- 
ing alarm over the high rate of induced abortion among 
women of the disadvantaged classes. This and other social 
and economic problems have served to focus increased 
attention on the perils of uncontrolled population growth 
and to provoke widespread and serious discussion of family 
planning. A dramatic example is the First Pan American 
Assembly on Population, held in Cali, Colombia, in August 
1965. Among the participants in the Assembly were educa- 
tors, doctors, sociologists, businessmen, and clergymen from 
all over the Americas. Never before in Latin America has 
there been open debate on such subjects as birth control 
and the relative merits of various contraceptive devices, 
and it is hoped that the Assembly will have far-reaching and 
beneficial results. 

Even in the Communist nations, government population 
policies begin to give some indication that they no longer 
strictly adhere to the Marxist-Leninist view that overpopu- 
lation is a problem only in capitalist nations and that a truly 
communist state, because its means of production are social- 
ized, can accommodate an unlimited number of people and 
indeed should encourage a large population. China, with 
700 million inhabitants, found its Great Leap Forward 
seriously hampered by the need to provide for an annual 
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population increase of 12 million. The government, after 
protracted debate within the party on an official population 
policy, now appears to advocate later marriage and smaller 
families.** 

In December, 1962, the United Nations served for the 
first time in its history as the forum for an open debate on 
world population problems. A resolution entitled “Popula- 
tion Growth and Economic Development” was passed 
which expressed general concern about growing popula- 
tions and their threat to economic development. Its passage 
was an important indication that many governments are 
reconsidering their previous stand on population increase 
and would not actively oppose international measures to 
examine its ultimate effects. Twenty-seven nations, includ- 
ing the Soviet Union, other members of the Communist 
bloc, and certain predominantly Roman Catholic countries, 
abstained from the vote and the resolution was passed 69 to 
o, thus registering the decision of this international body 
that the whole problem should be further studied. 

During the three and a half years since the resolution was 
passed, the U.N. Economic Commission for Asia and the 
Far East, the U.N. Population Commission, and an ad hoc 
committee established by the Secretary-General to advise 
on a long-range program of work in the field of population, 
have all been active in planning and holding conferences, 
making surveys and reports, and gathering data. It is now 
expected that a much stronger draft resolution will be 
placed before the General Assembly later this year, calling 
for assistance to be provided to any country requesting it 
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on the formulation and operation of family planning pro- 
grams and other population policy measures.”” 

Other hopeful signs are the spontaneous activities con- 
ducted around the world by private agencies, to stimulate 
public interest in averting the consequences of unlimited 
population growth. In a number of the advanced countries, 
both private and government funds are being earmarked in 
steadily increasing amounts for research on the biomedical 
aspects of reproduction and on family planning. The funds 
allocated for such studies by the National Institutes of 
Health of the United States** have been modest at best but 
may well increase. Recently developed technologies make 
it possible to manufacture contraceptive devices at minimal 
costs; in South Korea, Taiwan, and India, plastic intrauterine 
coils can be mass produced at a cost of two to three cents 
each.”® 

The Malthusians and Neo-Malthusians, once labeled 
prophets of doom, who warned of the ultimate dangers of 
uncontrolled population increase, have of late been appre- 
ciated by more and more of the world’s spokesmen who 
have come to realize the importance of population growth 
in determining man’s destiny. Final success can come only 
when political and other leaders understand the necessity of 
continuing the support of research and education, and of 
developing organizations responsible for ever-expanding 
action programs. 

Major attention should be focused on the young people 
of all nations. It is they who will determine the numbers of 
the next generation, who must comprehend the disastrous 
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effects of uncontrolled population growth on their and 
their children’s lives, who must accept the fact that they 
themselves can make appropriate decisions, and who must 
have access to the techniques of family planning. Obvi- 
ously, to reach them will require massive effort, which 
should be accompanied by other endeavors directed toward 
economic progress and expansion of educational networks. 

In view of the important role of government in social 
action, it is obvious that national governments should take 
the lead in formulating and putting into effect policies and 
programs to encourage family planning. If general agree- 
ment on this point could be reached, it would be possible 
to establish national agencies, and a specialized agency 
within the United Nations system which would concern 
itself with all aspects of the population problem. Such an 
agency could even be empowered to assist nations in devel- 
oping blueprints to solve overpopulation problems and in 
establishing action programs to help promote family plan- 
ning. Currently the United Nations is limited to the dis- 
semination of information, to training personnel for demo- 
graphic studies, and to promoting public discussion. The 
World Health Organization, for instance, has not been 
allowed to consider the effects of population density on 
health because of disagreement on policy among member 
nations.”° 

Although we can hope for more rapid progress toward 
international recognition of the population problem and 
toward agreement on approaches to its solution, the battle 
is still far from won. Where the situation is most acute, it 
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is least understood. And although partial success may be 
won by persuasion and special incentives, the ultimate solu- 
tion can be found only in universal understanding and social 
planning with world opinion united behind it. Any and all 
efforts to reduce the rate of population growth in the 
already crowded nations depend upon organized national 
effort involving extensive programs which would reach the 
public generally, acquaint people with the basic concepts of 
family planning, and facilitate direct action. 

Nor do the advantaged countries have immunity against 
the population problem. If they are to avoid the crises which 
exist elsewhere, they will have to act now to preserve for 
future generations much of what they have enjoyed and 
to ensure continuing progress toward the fulfillment of the 
human experience. Failure to act intelligently and promptly 
can only bring ultimate chaos, as numbers eventually stifle 
both individual and collective enterprise. 

If people of this generation fail to recognize the problem 
and do not take positive steps for its solution, their descend- 
ants may well look back upon this time as a golden age 
forever gone.”* The path man treads today leads to diminish- 
ing importance of the individual and declining respect for 
human dignity. Along it lie inherent danger of greater world 
instability and increasing severity of life on earth for all 
mankind. 


INCREASED FOOD PRODUCTION 


Ir THE PROSPECT of achieving a stabilized population is 
melancholy, that for early and major improvements in 
worldwide food production is equally discouraging. The 
two components interact. The strong probabilities are that 
within 15 years world population will exceed 4 billion; that 
high density populations such as those in India, Pakistan, 
and China will double before current trends can be 
changed; and that at the end of the century we will have 
achieved the dubious miracle of multiplying world popula- 
tion by a factor of ten in 250 years. In the face of a deficit 
food-production pattern in 1965, there is good reason to be 
concerned about the future. 

It seems paradoxical that the knowledge, methods, and 
materials needed for efficient food production are available 
in plentiful supply at a time when half the world’s citizens 
live on substandard diets. It is frustrating to realize that, 
from the standpoint of technology, world food production 
could readily be doubled or trebled without bringing one 
additional acre under cultivation. If agricultural potentials 
could be translated into realities in all lands, food could 
be removed from the list of man’s worries and he could 
concentrate on limiting population increases and improving 
the quality of the environment through social and economic 
measures to benefit the individual. The formula is simple 
but, too often, the essential ingredients are missing. 

Most of the advanced nations have learned that agricul- 
ture is, not only an art and a science, but primarily a busi- 
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ness. The agricultural industry not only satisfies man’s 
hunger but supports his technologies. But without the intro- 
duction of the essential elements required for successful and 
continuing production, agricultural practice may become 
destructive. 

In seeking to modernize their agriculture, the leading 
industrial nations have recognized their total dependence on 
efficient systems for general and specialized education and 
on broad applications of modern technologies. They have 
invested vast sums to make education available to all persons 
throughout the country and to provide cheap power, ade- 
quate transportation, accessible markets, and ready credit 
in support of the agricultural industry. Unmistakably, this 
is the industry which is fundamental to all other economic 
endeavors. 

In contrast, the disadvantaged nations are commonly still 
bound to traditional practices in agriculture: farming solely 
as a way of life, as the simple reaping of nature’s bounty. 
In these lands, agriculture has been a subsistence enterprise 
for centuries; today it contributes little to national econo- 
mies. Efforts to hasten economic progress through heavy 
emphasis on nonagricultural industries, ignoring the agricul- 
tural sector, have usually led to increasing deficits rather 
than to the desired economic gains. The curious attitude, 
that agriculture does not require the same attentive effort 
and economic support given the mining, construction, and 
fabricating industries, must change if there is ever to be 
hope that the world can be adequately fed. 

Poorer nations usually have inadequate communication 
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and transportation systems, and their rural populations are 
largely isolated. The farmer cannot readily sell his surplus 
products, nor can he easily buy the goods and services he 
might desire. As a result, he lacks incentives to increase 
productivity. The same isolation makes it axiomatic that 
the farmer is the last to benefit from social advances, particu- 
larly in the realm of education. Until farmers everywhere 
are able to understand and communicate, there can never 
be hope that food production will approach total agricul- 
tural potentials. 

It is interesting that the factors which apply most directly 
to the problems of population stabilization are similar to 
those involved in agricultural production. Social, techno- 
logical, and organizational considerations are of paramount 
importance in seeking to increase world food supplies. Here 
again, the technologies are the most advanced of the three, 
and if they could be applied generally, the food deficit could 
be corrected. The techniques of education and related social 
phenomena are understood, and they, too, if generally 
applied, could with relative speed advance the individual 
and collective accomplishment of rural populations. How- 
ever, as with population control, the mobilization of knowl- 
edge and the organization of programs to be applied 
promptly and widely, represent the greatest single bottle- 
neck to the satisfaction of world hunger. What is needed 
is increased understanding, not only among those who till 
the soil but also among their leaders, who often fail to 
appreciate the necessity for sound agricultural planning and 
practice and for the investment of adequate funds in support 
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of the development of the agricultural industry. Funds 
appropriated for public works, industry and commerce, and 
the military, are all too often out of all proportion to the 
woefully meager amounts provided for agriculture. 

The panaceas offered for agriculture in underdeveloped 
nations are many, but none thus far has achieved its avowed 
purpose. At various times great emphasis has been placed 
on land reform, credit organizations, extension services, 
and mechanization. It is repeatedly stated that a broadening 
of the base of education must accompany these other devel- 
opments. 

Perhaps the basic reason for the failure of these prescrip- 
tions is the lack of realization that no single measure can 
correct the situation — that it is necessary to apply a variety 
of remedial measures in a timely and balanced fashion. 
Changes for the better can be expected only from well- 
coordinated efforts to improve the entire substructure on 
which modern agriculture rests — ready transportation, 
cheap power, high-quality genetic materials, effective mar- 
keting outlets, credit systems, and the like, and to provide 
greater educational opportunities at all levels. Finally, no 
country dependent on agricultural resources for economic 
growth can afford to ignore the necessity for mobilizing of 
science and technology in support of agriculture. 

Successful agriculture requires intelligent and logical 
planning and execution. Theoretically, a few leaders with 
complete authority and with sufficient numbers of partially 
trained but highly disciplined people could execute such 
plans, but such authoritarian methods are not a part of mod- 
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ern democratic systems. Reliance must rest on rapid upgrad- 
ing of the educational and economic levels of rural peoples 
everywhere. Io do so will require herculean efforts, the 
sacrifice of certain national luxuries, and even, for a time, 
general austerity. Nations seeking to improve their eco- 
nomic and social positions will have to develop, often 
against great odds, elementary and secondary schools and 
colleges, in-service training, extension services, and other 
techniques to bring to isolated and disadvantaged rural 
communities the opportunity to learn and to apply learning 
to the improvement of production patterns as well as to 
daily life. 

Many of the present deficiencies of agricultural produc- 
tion are clearly evident; so are their causes, and the remedies 
which might be applied over substantial periods of time. It 
is essential that these efforts be undertaken. But there are 
short-run possibilities for prompter accomplishment which 
should also be vigorously pursued. These will in themselves 
help support collateral efforts. 

One direct and extremely important approach would be 
a gigantic effort to provide mineral fertilizers in adequate 
quantities wherever they can usefully be applied. Fertilizers 
can be manufactured readily and are easily transported.” 
Perhaps the most important subsidy that could be given to 
farmers throughout the world would be in the form of 
fertilizers containing nitrogen, phosphorus, and potassium. 
If all organizations interested in improving food production 
in the developing areas would unite in a project for dou- 
bling, trebling, or quadrupling the amount of fertilizer used, 
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the results could be spectacular. Surely there would be 
waste, surely there would be misuse, but once undertaken, 
the effort should grow each year with improved organiza- 
tion and the increased understanding by those who for the 
first time would learn the benefits of these essential ele- 
ments. Organized on an international scale, with attention 
to the requirements of the nations concerned, and the assur- 
ance of their enthusiastic participation and support, a fer- 
tilizer campaign could well be a master key to unlock one 
door to greater production. 

Obviously, fertilizer alone does not guarantee successful 
agriculture. However, when fertilizer and high-yielding 
varieties go hand in hand, the situation immediately bright- 
ens. One obvious but frequently overlooked essential for 
increasing production is continuous effort to develop im- 
proved crop plant and domestic animal varieties with yield 
potentials greatly in excess of average harvests. National 
average yields of cereal crops, even in the most advanced 
nations, always lag far behind maximum potentials; as 
record yields go from 100 to 150 to 200 bushels or more per 
acre, national averages rise only from 20 to 30 and to 50 or 
so bushels per acre. Given the higher genetic potentials of 
improved crop plants, average yields can continue to rise. 
They can also rise by improved crop management stimu- 
lated by the promise of greater economic gain. 

At least one billion pounds of animal protein, which might 
be used to improve human nutrition, are lost each year as. 
a result of animal diseases. The value of the meat in the 
market place is unrealized, and the effort and capital in- 
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vested in herds and flocks later lost to disease, are wasted. 
Veterinary science and animal pathology are international 
concerns, and if they could be marshaled, reinforced, and 
applied on an ever-expanding scale, it is certain that the 
results, in the form of larger supplies of meat and meat 
products for hungry nations, would be dramatic. Here 
again, a vast body of research information is still unutilized 
in many areas of the world which, if promptly applied, 
would greatly benefit animal production. Effective regula- 
tory programs already in existence, if enforced generally, 
could immediately begin to reverse the trend in animal 
losses from disease. Man has fought malaria, yellow fever, 
smallpox, and other widespread human diseases to a stand- 
still during the past fifty years. Similar organized efforts for 
the control of rinderpest, schistosomiasis, aphthous fever, 
East African swine fever, bovine pleuropneumonia, and 
other major infectious disease of animals, could produce 
incalculable benefits through increased food supplies. 
Water has always been a limiting factor in the success 
of agriculture throughout much of the world. Many large 
land areas are unsuitable for agriculture because of too 
much water or too little. In many areas, crops fail one, two, 
or three years out of five because of drought. Unfortu- 
nately, there is no easy or cheap way to supply water to 
moisture-scarce agricultural lands. Investments in power, 
material, and manpower must be heavy. Ultimately, 
perhaps, almost unlimited sources of cheap power may 
help resolve both the problem of converting saline or 
brackish waters for agricultural purposes and of pumping 
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them long distances. In the meantime, continuing effort 
should be made to develop crop plants with improved 
drought tolerance and shorter growing seasons. This ap- 
proach, along with improvements in water conservation 
and utilization, could effect substantial improvements in 
production in the dry lands of the world. Such an approach, 
however, requires a kind of sophistication that can only 
come through continuing research and its application 
by those able to take advantage of modern methods and 
materials. 

The search for new sources of food supplies must be 
continued and even intensified. Investigators should seek 
for methods of increasing the productivity of saline, fresh, 
and brackish waters for human nutrition. Further research 
on microorganisms of critical importance to nutrition, on 
plant genetics and physiology, soil science, animal science, 
and disease and pest control, must be conducted. Continuing 
studies must be made of food-processing techniques and 
product utilization. The application of the engineering 
sciences to agricultural production has had magnificent suc- 
cess in the advanced nations, and in the future it can be 
expected that proven techniques could be adapted to other 
lands. 

‘To sum up: much could be done, although real break- 
throughs probably can come only as the result of changes 
in social attitudes. Time is running out; the world cannot 
afford the dubious luxury of severe underproduction on 
lands which could yield two to three or more times their 
current averages and which could help sustain the added 
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burden of millions of citizens who are now deprived of the 
opportunity to enjoy a reasonable standard of living. 


CON GLUSIONS 


THE PowERs of modern science are finite, and governed by 
the purposes to which man is willing to apply them. In 
terms of scientific knowledge and its application, man could 
decide what rate of population increase would be accept- 
able, and he could achieve this rate, or change it, at will. 
Similarly, insofar as science and technology are concerned, 
man could double or treble current annual world food 
supplies. 

Most of the great advances in public health and medicine 
have not required the active participation of all the people. 
The masses could remain passive and still reap the benefits 
of scientifically directed disease control campaigns and 
public works.** The population problem cannot be resolved 
passively by reason of its highly personal nature and the 
necessity of individual agreement and active participation. 

The barriers, then, are not technological but human. 
They are not the same everywhere, since social and eco- 
nomic conditions, cultures, and attitudes vary widely over 
the face of the globe. A common denominator would seem 
to be the lack of general agreement and determination to 
take steps to achieve clearly desirable human purposes. 

Ultimate population stabilization can come about only 
through interactions within the entire society. Fractional 
accomplishment could at best delay the inevitable. Similarly, 
food deficits must be tackled nationally and internationally, 
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for progress in a solitary situation contributes little to solv- 
ing the total problem. Both the population and the food 
problems can be solved only through the active participa- 
tion of leaders and people who must learn to accept new 
ideas and practices and to discard outmoded or even de- 
structive traditional beliefs.?° 

There may still be a chance to avert a Malthusian disaster. 
The auguries are not all unfavorable when viewed in terms 
of contemporary potentials for achievement. If the world’s 
leaders in government, religion, education, and science 
become convinced of the need for action, agree upon appro- 
priate methods, and take responsibility for the wide dis- 
semination of information, as well as for the organization 
of positive effort, then there is still hope. At best, the appar- 
ently unequal race between human procreation and food 
production can be won only after an immense and pro- 
longed struggle, during which man will be ever more pre- 
cariously crowding the margin of safety. 

Whatever is done must be begun soon, if we are to avoid 
the ominous situation where population numbers become so 
great and relative food supplies so inadequate as to bring 
about an unnatural rise in death rates and severe social 
deterioration. Man can still choose the kind of world in 
which he would like to live, and he can work toward it. 
The generations which follow will not have it within their 
power to make that choice if it is left until then. As mem- 
bers of the most intelligent species on earth, men ought to 
be able to foresee, on behalf of themselves and future gen- 
erations the consequences of biological complacency and 
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social lethargy and to take timely steps to forestall the dire 
consequences which could result from blindly playing the 
numbers game. 
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